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TECHNOLOGY
OVERVIEW



TECHNOLOGY

THE PLATFORM

The cognitive radio system is built to enable solutions for wireless applications. Each 
component, from the chipset to the interface, plays a vital role in delivering the data 
required to change the way wireless signals are processed and used.
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COGNITIVE RADIO CHIP SET

• 40nm CMOS TSMC LP Production Process
• Radio enables:

– Frequency coverage: 0.65 GHz – 4.0 GHz
– 4x receivers (2x receivers with diversity, and 2 

independent radios) Single receiver analog bandwidth: 
up to 40 MHz

– Radio self calibration/testing in the field
– System NF ~5dB (includes 3dB of front end losses)
– 11 bit ADC 52MHz BW
– Analog programmable baseband BW 200kHz to 20MHz
– 80dB of controllable gain

• R10 digital & toolbox firmware:
– Dual flexible vector process
– FEC processing
– Internal CPU

• R10 toolbox firmware:
– PHY/MAC’s: 3G, LTE, A-LTE, WiFi, BT, others
– Motion detection using Wireless Signal
– Spectrum Analysis Toolbox
– Radar detection
– CyberSecurity



EXAMPLE: FIRMWARE FOR SMART SCAN



EXAMPLE: FIRMWARE FOR PLMN SCAN OF ALL 
CELLULAR



SPECTRUM 
ANALYTICS



SPECTRUM ANALYTICS
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Create network infrastructure 
plans based upon accurate data 
regarding existing network 
performance, and ensure seamless 
coverage and optimal capacity 
with minimal spend.

Enable spectrum sharing with 
sensors that can monitor a 
customizable number of bands for 
incumbent use, and connect with 
an administrator system to ensure 
dynamic allocation.

Take a proactive approach to 
managing spectrum by receiving 
up-to-date, in-depth data regarding 
the health of the network, including 
congestion, performance, 
interference, and jamming.

SPECTRUM SHARING SPECTRUM DEVELOPMENT SPECTRUM INSPECTION



SPECTRUM ANALYTICS

ESC Sensor node
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RADIO SPECIFICATION



RADIO SPECIFICATION - Continued



RADIO PORTS AND SECURITY



ESC ARCHITECTURE
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RADAR DETECTION



RADAR MODEL AND DETECTOR R10 FIRMWARE 
SPECIFICATION

Incumbent Characteristics
Incumbent SPN-43 Air Traffic Control Radar
Frequency Range (MHz) 3500 - 3650
Gain (dBi) 32
Power (kW) 850 +/- 150
Eff Output (dBm) 122
Pulse Interval (us) 889 +/- 20
Pulse Width (us) 0.9 +/- 0.15
Rotation Period (s) 4

Detectors Specification
Frequency Scan Range (MHz) 3500 - 3650
Trigger Sensitivity (dBm) -64
Instantaneous Bandwidth (MHz) 30
Temporal Feature Validation Pulse Width, Pulse Interval
Temporal Feature Resolution (ns) 62.5
False Positive Rate (%) 0.00%
Detection Rate in Presence of CBSD (%) 98.40%



RADAR DETECTIONS FLOW –
IMPLEMENTED IN R10



EXAMPLE: RADAR DETECTION

LTE	signal
radar	signal

Simulation Setup:
-SPN-43 Radar emitting power of 122 dBm/1MHz is placed 80 km from the ESC and the 
signal travels through an 8-delay Rayleigh fading channel
-LTE CBSD is transmitting at 47 dBm/10MHz with a bandwidth of 20 MHz 10 m away from 
the ESC
-Both signals travel on the same carrier
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